A randomized controlled trial was conducted over a 1-year period (November 2001-November 2002 in Addis Ababa to study the effectiveness of early Kangaroo mother care before stabilization of low birthweight infants as compared with the conventional method of care. There were 259 babies weighing less than 2000 g during the study period and a total of 123 (47.5 per cent) low birthweight infants were included in to the study. Sixty-two infants were enrolled as Kangaroo Mother Care (KMC) and the remaining 61 were Conventional Method of Care (CMC) cases. The demographic and socioeconomic characteristics for both groups were comparable. The mean age at the time of enrollment was 10 and 9.8 h for KMC and CMC, respectively ( p`0.05 with 95 per cent confidence interval). The mean birthweight was 1514.8 g (range 1000-1900 g) for KMC and 1471.8 g (range 930-1900 g) for CMC ( p`0.05 with 95 per cent CI) and the mean gestational age was 32.42 and 31.59 weeks for KMC and CMC cases, respectively. Fifty-eight per cent of KMC and 52 per cent of CMC cases were on i.v. fluid. Twenty-one of 62 (34 per cent) of KMC and 23/61 (37 per cent) of CMC babies were on oxygen through nasopharyngeal catheter. The mean age at exit from the study was 4.6 days for KMC and 5.4 days for CMC. Ninety-one per cent and 88 per cent of babies in KMC and CMC were discharged from the study in the first 7 days of life, respectively. The study showed that 14/62 (22.5 per cent) of KMC vs. 24/63 (38 per cent) CMC babies died during the study ( p_0.05 and CI of 95 per cent.) The majority of deaths occurred during the first 12 h of life. Survival for the preterm low birthweight infants was remarkably better for the early kangaroo mother care group than the babies in the conventional method of care in the first 12 h and there after. More than 95 per cent of mothers reported that they were happy to care for their low birthweight babies using the early Kangaroo mother method. It was recommended to study the feasibility and effectiveness of Kangaroo mother care at the community level.
Introduction
Kangaroo mother care (KMC) is defined as early, prolonged and continuous skin to skin contact between a mother and her newborn low birthweight infant, both in hospital and after early discharge, until at least the 40th week of postnatal gestational age. [1] [2] [3] [4] [5] [6] [7] KMC has the double advantage of reducing cost and increasing the likelihood of survival as a result of better thermal control, promotion of breastfeeding, and protection from cross-and hospitalinfections. 8 In addition it can result in a lower risk of apnea episodes due to continuous skin to skin stimulation, improved well-being of the baby and improved bonding, with a more appropriate use of human and material resources. [9] [10] [11] [12] A randomized controlled trial in Addis Ababa has shown that KMC is safe, effective, has low cost and is acceptable to both hospital staff and mothers. However, the study could enroll only 29 per cent of the eligible low birthweight infants. Thirty-six per cent of the babies died before stabilization and before enrollment, 13 thus a controlled study was needed on the effectiveness of early Kangaroo mother care.
Early Kangaroo care begins immediately after birth or within the first 24 h of life. Babies on oxygen, intravenous fluids, etc, are included in this group. There are only a few studies that have assessed the effects of early Kangaroo care so far to our knowledge. [14] [15] [16] [17] The aim of this study was to compare the effectiveness of early Kangaroo mother care before stabilization of low birthweight infants compared with the conventional method of care.
Materials and Methods
Facilities at the study site The neonatal unit of Tikur Anbessa Hospital is under the Department of Pediatrics and Child Health, Addis Ababa University. The Department is involved in teaching and training of undergraduate and postgraduate students and also one of the leading institutions in research activities. The neonatal unit has experience in the Kangaroo mother method. Kangaroo mother care is one of the basic and routine types of care for low birthweight infants for thermal control in the unit. Each year, about 1000 babies are admitted to the unit and 50 per cent of them are low birthweight infants. The mortality rate for the low birthweight infant in the unit is 32 per cent. 18 
Methods of care
Conventional method of care is the routine care offered in the neonatal unit to low birthweight infants. This generally includes: an artificial warming system (heated room overhead lamp warmers), oxygen therapy, breast, tube, cup, or mixed feeding. Early KMC is based on continuous skin to skin contact between the mother and the baby starting during the first 24 h of life. The mother keeps her newborn infant between the breasts, in close contact with her body and covered with her clothes day and night. Breastfeeding is the standard feeding method. However, the mother can also fed her baby with formula milk using tube or cup when needed. Kangaroo mother care can be combined with a heated room during low environmental temperatures. Babies will be assessed as to the need for resuscitation and if needed it will be done on the chest of the mother. This will include gentle sectioning of the airway, oxygen by nasopharyngeal catheter, and bagging. If other resuscitation such as external cardiac massage is required separation from the mother is recommended.
One of the two methods of care was applied and continued until the baby was considered stabilized and then both groups of babies were transferred to the Kangaroo room where the ward routine Kangarooing service is given. Kangaroo mother care will be continued at home after discharge in both groups.
All low birthweight infants admitted during a 1-year period to the neonatal unit of the Hospital were enrolled using the following inclusion criteria: birthweight less than 2000 g, singletons unless one of the twins died, no major congenital malformation, and the mother must be healthy and willing to participate in the kangaroo care. Assignment to KMC (intervention) or CMC (control) group was done randomly on admission using a list of random numbers prepared in advance for this purpose.
Criteria for discharge Low birthweight infants both in the intervention and control group were discharged from the study by the ward pediatrician according to the following criteria: a stable temperature, stabilized cardiovascular status, showing a satisfactory ability to suck, and good general condition After discharge from the study all babies were transferred to the ward routine Kangaroo care service. Discharge from the hospital was according to the hospital's protocol.
Data collection and management
The data was recorded for each baby randomly assigned to the KMC or the CMC. The study nurses trained for the purpose were in charge of recording the data under the supervision of the investigators.
Data was collected on demographic and socioeconomic characteristics, body temperature, daily weight, type of feeding, episodes of minor and major illness. Episodes of serious illness (sepsis, diarrhea, pneumonia, aspiration pneumonia) was carefully recorded. Causes of death were also carefully analyzed. Mothers' feeling towards the method of care was recorded.
Part of the data was derived from the hospital records, part from the daily or periodic observation, and part from interview with the mother.
Finally, the data was entered on a computer and was analyzed using Epi-Info Version 2000 statistical package.
Ethical issues
Ethical clearance was obtained at three levels in accordance with the rules and regulation of the university (Department Research and Publication Committee, Faculty Research and Publication Committee and the University Research and Publication Office). Written consent was also obtained from mothers enrolled in to the study.
Results
There were 259 babies weighing less than 2000 g during the study period (November 2001 -November 2002 and a total of 123 (47.5 per cent) low birthweight infants were included in the study. Sixty-two were enrolled as KMC cases and the remaining 61 were control cases. The rest 130 (50.4 per cent) were excluded from the study because mothers were not available and five sets of twins and one had severe congenital anomaly. The demographic and socioeconomic characteristics for both groups is comparable and summarized in Fig. 1 . Table 1 shows the distribution of both KMC and CMC cases with respect to the age at the time of enrollment. The mean age at the time of enrollment was 10 and 9.8 h for KMC and CMC, respectively ( p40.05 with 95 per cent CI). Ninety-five per cent of KMC and 96 per cent of CMC babies were enrolled in to the study in the first 24 h of life. Place of birth for both cases is shown in Table 2 . Only 32.3 per cent of KMC and 24.6 per cent of CMC cases were born in the same hospital. The distribution of birthweight for both KMC and CMC cases is shown in Table 3 . The mean birthweight was 1514.8 g (range 1000-1900 g) for KMC and 1471.8 g (range 930-1900 g) for CMC ( p40.05 with 95 per cent CI). Table 4 shows the distribution of the gestational age for both groups. The mean gestational age was
The mean weight at the time of exit from the study was 1469 g for KMC and 1414.8 g for CMC cases.
Fifty eight percent of KMC and 52 per cent of CMC cases were on i.v. fluid. Twenty-one of 62 (34 per cent) KMC and 23/61 (37 per cent) CMC babies were on oxygen through nasopharyngeal catheter. The mean age at exit from the study was 4.6 days for KMC and 5.4 days for CMC. Ninety-one per cent and 88 per cent of babies in KMC and CMC were discharged from the study in the first 7 days of life, respectively. Figure 2 shows the distribution of death in KMC and CMC cases. The figure shows that 14/62 (22.5 per cent) KMC vs. 24/63 (38 per cent) CMC babies died during the study ( p50.05 and 95 per cent CI.) The majority of the deaths occurred during the first 12 h of life (Fig. 3) . More than 95 per cent of mothers reported that they were happy to care for their low birthweight babies using the early Kangaroo mother method.
Discussion
Kangaroo mother care has been found to be effective for the care of low birthweight infants after stabilization, which is usually at around the age of 7-10 days of life. A previous study in Addis Ababa showed that only 30 per cent of low birthweight infants were found to be eligible and the majority of infants died before they were enrolled in to the study. 4 This finding then indicates that survival for low birthweight infants could not significantly change when KMC is used after stabilization, as the majority of infants die before enrollment. The current study was designed to include all low birthweight infants from birth and this time it was possible to enroll 47.5 per cent of low birthweight infants admitted to the neonatal unit. Thus early Kangaroo mother care improved enrollment of low birthweight infants when compared with the kangaroo mother care after stabilization. However, 52.5 per cent of low birthweight infants could not be enrolled into the early Kangaroo mother care. The low percentage of enrollment in the current study was due to the fact that most of these deliveries were conducted in other health institutions where the mothers stay longer and come late to the hospital. Also, some of the deliveries were high risk where the mother was not available for the early Kangaroo care due to medical reasons. The socio-demographic distribution for both early KMC and CMC was similar. The majority of mothers were married and unemployed in both groups. The maternal education was also comparable, as many of the mothers were illiterate and only two of 62 and four of 62 had a universitylevel education in KMC and CMC, respectively. Distribution of the age of the mother was found to be comparable in both KMC and CMC groups. More than 95 per cent of the mothers reported that they are comfortable and felt happy to give early Kangaroo mother care for their tiny newborn infant. This is in agreement with the previous study, where the mothers reported that they felt happy and comfortable during Kangaroo mother care after stabilization. The mean age of the babies at the time of enrollment was 10 h for the Kangaroo group and 9.8 h for the CMC group; more than 95 per cent of the babies were already enrolled at the age of 24 h. This is the time were the neonatal mortality is greatest and more than 95 per cent of deaths occurred within this period in both groups. The current study showed that survival for the low birthweight infants was better for babies who were in Kangaroo mother care with a mortality rate of 14/62 (22.5 per cent) vs. 24/63 (38 per cent) which was statistically significant. This is in agreement with different studies that showed improvement of survival when early Kangaroo mother care is used. [14] [15] [16] [17] It has been shown that stabilization for the babies with Kangaroo mother care was faster and better than babies wit a conventional method of care. The current study also showed that babies with Kangaroo mother care were discharged from the study at the mean age of 4.4 days while infants with a conventional method of care were discharged at the mean age of 5.4 days, indicating that babies in the KMC group were stabilized 24 h earlier than the other group, which was statistically significant.
Conclusions
Survival for the preterm low birthweight infants was remarkably better for the early kangaroo mother care group than for babies in the conventional method of care in the first 12 h and thereafter. Early Kangaroo mother care could contribute to the reduction of mortality rates for low birthweight infants. Early Kangaroo mother care is safe and feasible in health facility settings. Early Kangaroo mother care is acceptable by mothers. Safety and effectiveness of early Kangaroo mother care in the community setting needs investigation.
